Executive Summary
Women's groups are associated with increased access to health services and improved health outcomes in low-and middle-income settings) 1 . In Nigeria and elsewhere, little is known about the effectiveness of existing women's meeting forums or networks in raising awareness on maternal health and service options and promoting healthcare-seeking behaviors. While many women in Nigeria who experience maternal complications-including hypertensive disorders of pregnancy, pre-eclampsia and eclampsia-receive essential care, there are often delays in care seeking and provision due to persisting health system inefficiencies in quality and referral from primary to tertiary healthcare facilities across the pregnancy, childbirth, and postnatal periods. Aside from supply-side challenges, knowledge and use of maternal health services including antenatal care, delivery, and postnatal care, is low. Yet there is little to no formal documented evaluation of programs implemented through community channels in Nigeria, including group activities that aim to support women and their families and provide crucial knowledge about maternal health.
This implementation research study was embedded within the broader Ending Eclampsia project being conducted in three states. Ending Eclampsia's main objective is to improve access to underutilized interventions and commodities by training community health extension workers in preventing, detecting (screening), and managing pre-eclampsia and eclampsia. While the broader project emphasized primary health care interventions, this study focused on a community intervention in one state, in areas where the facility interventions were active. This report describes implementation research testing the feasibility and utility of employing women's groups as community platforms to increase women's access to quality antenatal service utilization, using pre-eclampsia screening as the entry point.
This study was conducted in 48 communities in 12 local government areas of Cross River state in southern Nigeria; sites were jointly selected with the State Ministry of Health. Data were collected before and after implementation of a training intervention for 48 women leaders in 24 intervention communities. This specific intervention included workshops for women's group leaders on how to deliver relevant health information using pictorial job aids during participatory women's group meetings. The study communicated pre-eclampsia awareness as the entry point for discussing hypertension in pregnancy, the importance of blood pressure measurement, testing for proteinuria, and the signs and symptoms of pre-eclampsia. The comparison communities' women's group leaders received no training nor mentorship.
The State Ministry of Health, in collaboration with the Ending Eclampsia research team, conducted two review meetings three months after the initial training to identify and address implementation gaps and to enable women's group leaders to reflect on their experiences and those of their peers. Following this, the State Ministry of Health institutionalized periodic monitoring of the groups and appointed a senior nurse to mentor the women's group leaders to ensure the sustainability of the intervention. The nurse/mentor intermittently attended the communication sessions to provide further guidance and clarity to women's questions where necessary and supported women's group leaders to identify other platforms to disseminate health information.
Women's group leaders held 289 sessions, resulting in 16,031 contacts with women. At endline, in general women in the intervention group reported better ANC clinical experiences including higher quality of care, when compared to baseline. Women in the intervention group were more likely at endline to have had their blood pressure checked, results explained, proteinuria test, implications of proteinuria test explained, received information about signs of pregnancy complications, their weight measured, and told about their weight, compared to women at baseline. Further, women were more likely to ask providers questions and receive results of their health checks at endline compared to baseline in the intervention group. Some of these improvements were seen in the comparison group as well, likely due to the broader Ending Eclampsia work at facility level.
Women's knowledge about maternal health complications also improved from baseline to endline among women in the intervention group. Specifically, more women in the intervention group had heard about pre-eclampsia, had heard that pre-eclampsia is associated with high blood pressure and proteinuria, and were aware of at least three danger signs in pregnancy at endline compared to baseline. Women in the comparison group also had some knowledge improvements. Moreover, women received information through women's group activities-either presented during the women's group meetings or by women's group leaders in churches-in the intervention group at endline compared to baseline. Among these women, there were high levels of knowledge about pre-eclampsia and eclampsia at endline.
A quarterly review of service uptake data at primary health care facilities in intervention communities indicated that there was higher antenatal care utilization one year after the start of the intervention compared to one year prior to the intervention. Similarly, the number of women who had their blood pressure and urine tested increased over the year from when the intervention was implemented compared to one year prior. Facility deliveries also appeared to increase slightly.
This implementation research shows that community women's group platforms play an important role in educating women on their health as well as improving access to and utilization of quality maternal and child health services in Nigeria. Although it is conceivable that women in the intervention group may have obtained information from other sources, this research suggests that the training and mentoring of women's group leaders was effective at improving knowledge of maternal health and increasing antenatal care service uptake. Community women and stakeholders recognize the contribution of the learning activities that take place at their community group platforms. Women are willing to participate in the health information sessions provided by women leaders during group meetings and in churches. Community engagement in Cross River is an important form of information sharing and building awareness targeting populations of reproductive age.
Background
Hypertensive disorders of pregnancy (HDPs), especially pre-eclampsia and eclampsia (PE/E), account for an unacceptably high proportion of maternal deaths in Nigeria. The Nigeria Near-miss and Maternal Death Surveillance Network led by World Health Organization (WHO) found that almost one third of maternal deaths (29%) in 46 tertiary hospitals were due to HDPs (mainly PE/E) and 45 percent of maternal deaths can be attributed to patient-oriented problems of late presentation to hospitals 1 . While many women who present with maternal complications receive essential care, often there are delays in provision of care due to persisting health system inefficiencies across the spectrum of care from primary to tertiary health care facilities 1-2 .
Apart from supply side inefficiencies, there are still demand side gaps that undermine women's access to essential care. Several studies in Nigeria confirm that knowledge and use of maternal health services including antenatal (ANC), delivery, and postnatal care (PNC) is low [3] [4] [5] [6] [7] [8] . A landscape analysis conducted in seven states in Nigeria in 2015 highlighted poor community knowledge regarding HDP, specifically PE/E, with varying misconceptions about the causes 9 . Few women and men knew of any danger signs to be aware of during pregnancy 10 .
In Nigeria, programs implemented through community channels, including group activities, maintain little to no formal documented evaluation. Approaches to incorporate women's groups in facilitating access to health services have shown improved outcomes elsewhere, albeit with context-specific challenges. Factors influencing non-use of maternal health services include mothers' education, lack of trust and low perceived quality of services, lack of women's autonomy and decision-making power, and a belief that use of facilitybased maternal health services is not necessary for safe childbirth 10, [11] [12] [13] [14] . Empowering women with the right information about HDPs and other emergency obstetric complications is posited to improve access to and use of maternity services and improve maternal and neonatal health outcomes 10, [15] [16] [17] .
Few interventions specifically target the gap between community members and health providers to improve ANC service uptake to reduce HDPs including PE/E and other pregnancy complications 18 . Some studies in low-and middle income countries (LMICs) have reported that consumers request specific services when they know what is available (in terms of human resources and stock) and beneficial to their health 5, 19 . In Nigeria and elsewhere, however, little is known about the effectiveness of existing women's meeting forums or networks in promoting health care-seeking behaviors, including raising awareness of maternal health and services options [19] [20] [21] [22] .
Statistics from Nigeria National Demographic and Health Survey (NDHS) 2013 indicate that 61 percent and 51 percent of pregnant women attend one and four ANC visits, respectively. Similarly, only 38 percent of deliveries were attended by a skilled birth attendant and 40 percent of women were seen by health care providers within two days of childbirth 10 . A landscape analysis in six states in Nigeria in 2015, found that 67 percent of women did not know of any danger signs in pregnancy and while 91 percent had their blood pressure checked during ANC visits, only 31 percent of women reported that their health care providers explained to them what their blood pressure (BP) measurement was and its implication 23 .
This report describes findings from an implementation research study in Cross River state, informed by the health belief model, to empower and equip women of reproductive age with life-changing information through endogenous women's group platforms in the state (Figure 1 ). In this intervention, women's group leaders were trained on maternal and child health (MCH) issues ranging from the purpose and benefits of attending ANC clinics, ensuring essential tests are carried out and explained, and the importance of supporting women to confidently ask their care providers questions about their health and that of their Cues to action: Acquired awareness of health care options through group meetings and churches, infographics, pictorial job aids, songs depicting ANC services unborn babies. This intervention theory posits that empowering women within the community with information (awareness) through recognized trusted opinion leaders and peers (women's groups) has the potential to improve health care-seeking behavior and demand for quality maternal health services 24 . Figure 1 . The health belief model 
Study Goal and Objectives
The overall goal of the study is to test the feasibility and utility of employing women's groups as community platforms for reaching women with life-saving information related to PE/E as an entry point to increase access to quality ANC service utilization.
METHODOLOGY Study Settings
This study was conducted in 48 communities of 12 local government areas (LGAs) of Cross River state in Southern Nigeria; 24 LGAs were selected as intervention communities, while the remaining 24 were classified as comparison communities. The selected LGAs were those where the broader Ending Eclampsia Project is being implemented; a larger effort supporting the prevention, early detection and management of pre-eclampsia at lower levels of the health system 25 . This study focused on the community level, complementing the existing facility-strengthening activities. Figure 2 is a map of the LGAs and distribution of intervention communities in blue and comparison communities in green.
Figure 2. Intervention and comparison LGAs and communities in Cross River State

Intervention Description
The intervention included workshops for 48 women's group leaders (24 initially in August 2017 and an additional 24 following observational monitoring visits in December 2017) on how to deliver relevant health information using pictorial job aids during participatory group meetings (Appendix 1). Critical topics included early and frequent ANC attendance, signs and symptoms of pregnancy complications (and implications on both mother and infant health), what to expect during pregnancy and after delivery, birth preparedness, vaccination, the importance of a skilled provider at birth, and PNC. The study communicates pre-eclampsia awareness as the entry point for discussing HDP, the importance of BP measurement, testing for proteinuria and the signs, symptoms of pre-eclampsia, and other danger signs in pregnancy. The training also emphasized priming women on what to expect and the kind of questions to ask for during ANC contacts including BP measurement, tests results, referrals, and follow up.
Women leaders were equipped with pictorial job aids (flip chart) and infographics to enable them to provide health information to their peers. Women's group leaders developed songs that depicted key messages such as the importance of early registration for ANC, adhering to provider advice and referrals to higher level health facilities, family planning (FP) and birth spacing, emergency maternal services, and importance of facility delivery. At the end of each communication session, the leaders distributed the infographics (both English and local language versions) for participants to take home. This process was repeated in churches and other venues where women leaders routinely provide health talks. Across LGAs, the median frequency of information sessions was once a month though ranged between one to four times a month.
The State Ministry of Health (SMoH), in collaboration with the Ending Eclampsia research team, conducted two review meetings three months after the initial training to identify and address implementation gaps and to enable women leaders to reflect on their experiences and those of their peers. SMoH institutionalized periodic monitoring of the groups in order to improve the mentoring process for women's group leaders and ensure the sustainability of the intervention.
In December 2017, the research team conducted midline evaluation observations of the groups' performance (December 2-9). Observation from the monitoring visits showed that beyond their regular meetings, women's group leaders have also used other platforms to disseminate health information including at the market or churches, during traditional council or combined men's and women's group gatherings, and ad hoc interpersonal strategies (e.g. home visits). Suggestions from the women's group leaders were integrated into the intervention and used to improve the quality and the contents of the job aids into the final versions of the flipcharts and infographics. The intervention trained an additional 24 women's group leaders from 12 new communities and equipped them with the job aids to deliver health education and information. The team printed 60 copies of flip charts (job aids) for women's group leaders to help in generating demand for a positive pregnancy experience, and 5,000 infographic flyers to circulate to women in the intervention sites.
Study Population, Data Collection, Sampling and Analysis
A quasi-experimental design with a pre-post evaluation of intervention and comparison sites was applied. Data collection was conducted before and after implementation in 24 intervention and 24 comparison communities. Specific study sites were identified with support from SMoH.
Study population
For this study, several types of respondents were interviewed: 1. Women's group leaders and other group members (representatives referred by women's group leaders) and leaders from each women's group that have large membership and meets regularly (at least monthly) were selected and invited to participate.
2. Pregnant women using PHC services in the study sites. All pregnant and postpartum women attending ANC and PNC clinics at the selected PHCs during the data collection period who fulfil the selection criteria were invited to participate in IDIs. Selection criteria for pregnant and postnatal women include those who are 15 years or older, pregnant (at any gestational age), or having given birth within the last six weeks, and provided informed consent.
3. Community stakeholders for focus group discussions (FGDs). Table 1 below describes the various data collection activities of this implementation research study in detail. We conducted IDIs with women's group leaders and members, FGDs with community men and women, and ANC client exit interviews. We also collected data from facilities in comparison and intervention communities. Given the endline evaluation for the women's group study was embedded within a larger evaluation exercise for Ending Eclampsia, and in light of re-classification of a number of PHCs given Nigeria's 'Primary Health Care Under One Roof Policy' that consolidated health infrastructure 26 , we were unable to recruit as many clients as we did at baseline for the client exit interviews at endline. During the data collection period (May and June 2018), the Joint Health Sector Union (JOHESU, minus doctors) in Nigeria embarked on a three week sector action (i.e. strike), causing all PHCs to completely cease services. Upon return of PHC operations, client flow was minimal given that clients lost trust of meeting providers at the facilities after repeated unsuccessful visits. The women's group study was implemented in selected PHCs (not secondary facilities) which were affected by the provider strikes. Additionally, while data collection was ongoing, four communities experienced heavy communal clashes (i.e. riots) resulting in fewer ANC client exit interviews at the PHCs in the affected areas. Although these community clashes were not directed against health providers, facilities were typically closed during the incidents, and providers sometimes fled from these communities until normalcy returned, resulting in non-use of services.
Data collection
Data management and analysis
All paper-based questionnaires retrieved from the client files were transferred immediately to the Population Council office in Abuja for data entry and analysis. All hard copies of questionnaires, consent forms, and clients' case notes were bound and stored in secured drawers at the Council's Abuja office and will be stored for five years before being destroyed by Council staff. Descriptive and bivariate analyses (chisquare and Fisher's exact) were conducted using Epidata version 3.1 and SPSS version 20.
Qualitative data from IDIs were digitally recorded, transcribed, translated, reviewed, and a code structure was developed collaboratively for analysis. Data were coded using Nvivo 11 software for management and analysis. Thematic analysis was applied to capture pre-identified and emerging themes. 
Ethical Review and Consent
Findings
This section describes the women's groups, their members, individuals who sought care at ANC facilities, and their experiences with care, after 289 group sessions and approximately 16,031 contacts with women. Group leaders' log books recorded only total participants at each session, so the number of unique women reached was unattainable. Of the 24 groups, 21 were active throughout the period of the study. (Appendix 2 provides the LGAs and characteristics of the women's group platforms in the intervention.) Only two of the group leaders are without formal education, and most have a secondary education or higher. Table 2 details the educational and employment status of group leaders as well as individual performance. 
ANC CLIENT EXIT INTERVIEWS
Most women who participated in ANC client exit interviews were aged 25 to 30, married, with secondary educations, residing at their current domicile for one to five years, and Christian ( Table 3 ). The comparison group showed significant differences in marital status, co-wives, and current residence duration, baseline to endline, while the intervention showed significant differences in education, co-wives, and residence. Cross River women have limited opportunities for income earning and decision-making. Most women in both the comparison and intervention groups are not the primary income earners. A greater proportion of women in the intervention group reported that their partner made decisions about health care, compared to themselves, at both data collection points. Significantly more women reported it as "easy" or "very easy" to afford N 2,250 ($6.25) for health care at endline, compared to baseline, in the intervention group (p=0.002); there was no difference in the comparison group (Table 4 ). Few women reported having health insurance-only four (8.0%) at endline in the intervention group. Overall, women reported improved ANC experiences at endline compared to baseline in both comparison and intervention groups, with some key differences by group (Table 5 ). In both groups, more women had their medical history taken by health providers, but the difference was only statistically significant in the comparison group (30.1% vs. 70.6%, p<0.001). Compared to baseline, significantly more women at endline had BP checked in both the intervention (63.4% vs. 96.0%, p<0.001) and comparison groups (61.0% vs. 100.0%, p<0.001); however, there was no change in the proportion who were told about their BP results in either group. The proportion of women who received an explanation about the implications of their BP results significantly increased from baseline to endline in both comparison (29.3% vs. 51.9%, p=0.010) and intervention groups (20.4% vs. 38.0%, p=0.014). There were significant increases in women who had a proteinuria test, received information about signs of pregnancy complications, had their weight measured, and who were told about their weight at endline compared to baseline in both comparison and intervention groups. From baseline to endline, women in intervention communities were more likely to ask questions related to their health checks (35.9% vs. 60.0%, p=0.003) and receive results from their health checks (27.5% vs. 48.0%, p=0.008); these positive changes were not observed in the comparison group.
Table 5. Women's baseline and endline ANC experiences
Women in the intervention group reported improved knowledge about pre-eclampsia, eclampsia and the causes of pre-eclampsia in pregnancy from baseline to endline (Table 6 ). Women in the comparison group expressed significant changes in knowledge as well. Eighty-two percent of women had heard of preeclampsia at endline the intervention group compared to 32.4 percent of women in the comparison group (p<0.001). Twenty-nine percent of women in the comparison group had heard of pre-eclampsia at endline compared to 35 percent at baseline (n.s.) From baseline to endline, women in the intervention group were more likely to associate pre-eclampsia with elevated BP and urine; to know signs of eclampsia; to be aware of at least three danger signs in pregnancy; and to report obstructed labor, prolonged labor, retained labor, and malaria as danger signs or complications in pregnancy. Knowledge about hypertension in pregnancy is high in both the intervention and comparison groups. A greater proportion of women in intervention communities, compared to baseline, received information through women's group activities (whether at group meetings only, from group leaders in churches only, or both) at endline (Table 7) . Eighty percent of intervention participants at endline reported receiving information from both women's group activities compared to 2.8 percent at baseline (p<0.001). Only 2.4 percent of women in the comparison group at baseline, and 5.9 percent at endline, received information from both women's group activities (n.s.). There was a significant increase at endline in the intervention group of women who receive information from neighbors, suggesting information-sharing within communities may be increasing as a result of women's group activities (16.9% vs. 30.0%, p=0.048). There was no significant increase in reports of information from health facilities in either intervention or control groups; when dis-aggregated, for women who reported their sources of health information, those who received messages from church only presentations accounted for 60 percent, while those who received messages from women's groups (only) accounted for 52 percent. No women in the intervention or comparison groups reported information on maternal health issues from women's group meetings only. In contrast, 52 percent of women in the intervention group and 5.9 percent of women in the comparison group reported information at women's group meetings only at endline (p<0.001 and p=0.046, respectively). There was a significant increase in awareness of women's group activities on pregnancy topics among women in the intervention group from baseline to endline (1.4% vs. 86.0%, p<0.001) ( Table 8) . Awareness of women's group activities remained low at endline among those in the comparison group (1.6% vs. 5.9%, n.s.). Around three quarters of women in the intervention group reported ever participating in a WGM to discuss pregnancy-related issues, a significant increase from baseline (0.7% to 76.0%, p<0.001), in contrast to no change low frequency of women's group participation in the comparison group. Sixty-four percent of women in the intervention group at endline reported ever participating in a women's group when PE/E was discussed, compared to none at baseline (p<0.001). At endline, among women who participated in women's group activities (and at church) in the intervention group, women reported high levels of knowledge about pre-eclampsia, its causes, hypertension in pregnancy, and two or three danger signs in pregnancy (Table 9 ). Only 60 percent had knowledge about eclampsia, however. Eighty-three percent of these women said they had participated in women's group activities where health pregnancy issues were discussed, and 68 percent said they had ever participated in group activities where PE/E was discussed. The sample sizes of women receiving information through women's groups at baseline (n=3) and endline (n=2) in the comparison group, as well as at baseline in the intervention group (n=4), were too small to make meaningful comparisons. 
SERVICE UTILIZATION AT HEALTH FACILITIES
We collected and compared quarterly service uptake data from PHC facilities within the 24 intervention communities one year prior to the intervention and during the nine months of intervention implementation. This was meant to serve as a proxy indicator of the influence of women's group platforms on health services uptake in facilities serving the intervention communities. Though routine figures reported in facility registers are not fully complete, trend lines suggest overall higher service use during the year following implementation (Figure 3) . The decline between Q4 Baseline and Q1 Implementation reflects the start of a period of communal clashes that likely influenced service use. Facility data were ascertained from PHCs in which scale up activities related to the broader Ending Eclampsia project were ongoing. Similarly, the number of women who had their BP and urine tested consistently increased over the project period with the engagement of women's groups (Figure 4 ). CHEW health education activities at the health facilities may have increased women's requests for these services as well. Facility deliveries increased slightly during the year after implementation began compared to the preceding year. 
IN-DEPTH INTERVIEWS AND FOCUS GROUP DISCUSSIONS
In-depth interviews were conducted with women's group leaders and participants to understand their opinions and perceptions of their group activities. In addition, FGDs were conducted with community stakeholders to understand their opinions and perceptions of HDP and utilizing women's group platforms for improved maternal health awareness in their communities. Themes that emerged include:
1. Better recognition of pregnancy complications among families 2. Despite increased awareness of pregnancy complications, barriers to access persist 3. Contribution of women's group leaders was recognized and appreciated, and 4. Perceived challenges of using women's groups to reach pregnant women.
Better Recognition of Pregnancy Complications Among Women and Their Families
Women in intervention communities recognize complications (and their consequences) that may develop during pregnancy, and recognize the utility of ANC in preventing, detecting, and treating these early. Some women's group participants report some common pregnancy complications other than HDP that may develop in pregnancy including diabetes, headache, swollen leg, and hemorrhage. Moreover, women learned about early registration and things they need to do to stay healthy during pregnancy.
"We discussed early registration, and they taught us about bleeding during pregnancy, they taught about diabetes, and fever-they taught us many things about ourselves." IDI, women's group participant, age 36 "Sometimes high blood pressure, convulsion, and swelling of legs, and perceiving constant headache." IDI, women's group participant, age 40
Some community men and women in comparison communities continue to associate eclampsia convulsion with other ailments, but overall, care-seeking at health centers or hospitals for these symptoms is growing.
Women's group participants recounted negative outcomes of pregnancy complications (including eclampsia and hypertension), especially for women who do not seek care for HDP. Women report that these may result in death of both the mother and child.
"If the pregnant woman don't go to hospital, maybe the pregnant woman ignored the situation, the thing might cause the baby's death, so anything that happens to the mother affects the baby." IDI, women's group participant, age 36
Women now appreciate the importance of regular screening for hypertension and proteinuria during ANC.
"They will be treated there if they get there, they check the blood pressure, check their urine, test them and see where really the problem is coming from. They will treat them very well." IDI, women's group participant, age 40
Despite Increased Awareness of Pregnancy Complications, Barriers to Access Persist
Women's group leaders report that women are beginning to understand the importance of ANC services. Accessing ANC services may also be driven by not only a woman's expectations but also by experiences of their neighbors and communities.
"When they see that you have gone [to health facility], and they healed you, other women will also go and the nurses know how to work." IDI, women's group leader, age 31, intervention community
Despite the influence of the WGM platform and peer-education mechanisms, women sometimes face obstacles (mainly financial barriers for medical cost and transportation) in accessing health system support including first ANC visits or re-visits. This is also responsible for the high prevalence of home deliveries.
"Why some women don't like to go for check up at the hospital is because of money. Some nurses especially those ones on duty, when you want to go and deliver a baby, they will give you a long list [of items to buy] which you will not be able to pay, so that makes some women and their husbands not consider delivering in the hospital." FGD, intervention community men Women complain of health provider absenteeism and other disrespectful care behaviors when they visit health center, thereby discouraging a repeat visit.
"Some of these women they do complain that they do harass them that will make them not to go to the health center." IDI, women's group participant, age 40
Barriers to care also relate to client preferences for health workers who treat them at the health facilities. Some women prefer particular providers despite who is available at the time of visit, which at times, leads to delays and non-use of services.
"I would love to change that nurse and provide someone that will be up and doing, even if you go there at night he will attend to you. The one present here right now does not do anything, if you go there at night he will be complaining that he wants to sleep, they should provide a better health workers." IDI, women's group participant, age 50
Contributions of Women's Group Leaders Are Recognized and Appreciated
In-depth interviews with women's group participants indicate that many topics were covered by the women's group leaders while also promoting care seeking. These topics range from bleeding, malaria, hypertension, diabetes, eclampsia, anemia, sepsis, among others. The importance of ANC registration is emphasized in the women's groups as well.
"Like the information they give us the other day is about infection during pregnancy and as a person I experience it in me, so I followed up about what they thought us and actually I got the result." IDI, women's group participant, age 35
The dangers of taking un-prescribed drugs and concoctions were emphasized by women's group leaders.
"Formerly, some do use kernel oil and scent leaf they will squeeze it and they put it in the woman's [with PE/E] eye or mouth…according to their beliefs, but now I will not allow somebody to do that to my friend who has something like that, I will carry her to the clinic." IDI, women's group leader, age 31, intervention community Some of the women were already experiencing the pregnancy complications discussed during women's group meetings and interactions. These women report that the health information motivated them to seek care at PHCs for their symptoms as seen from the example below of a pregnant woman experiencing symptoms of infection. Women's group leaders encourage male engagement in health seeking. In groups where men were present, for example, in cases where women leaders held sessions at chief's palaces or men served as group secretaries, women's group leaders disseminated information to the men as well. Occasionally, some men request that women leaders visit their homes to talk personally to their pregnant wives. Women leaders also conduct intermittent follow up on the referred pregnant women, emphasizing the role of the women's group platforms in ensuring pregnancy experience.
"Husbands don't have problem with women because we also involve men in that our topic [health information session] so that they will come and see what we are talking so that they will not go and dump their wives in the house." IDI, women's group leader, age 60, intervention community FGDs in the community and individual perspectives of group participants reveal that some community women understand the role of women's groups in advocating and enabling health seeking, at the individual and family level. For example, mother in laws can influence daughter in laws for ANC care.
"They have seen health to be important because if your daughter in-law is pregnant and doesn't register, you won't be happy. You will like to tell your son please carry someone's child to the hospital to register." FGD, intervention community women "My people said let them continue this thing [women's group leaders' health education] because it is helping women." IDI, women's group participant, age 45
Women appreciated how women's groups leaders disseminated health information through multiple avenues including moving from one church to another, market, committee meetings as well as interpersonal relationships. Women confirmed participating in the group activities repeatedly throughout the implementation period.
"I have listened or attended, like, five times, because she started since last year, she even distributed fliers to us. She will move around from church, road to farm, even when attend the committee meeting, even at home she will be telling us these things." IDI, women' group participant, age 50 "Through my mother in-law, and also a retired nurse that is living in our compound, she [mother in-law] has been telling us about it even in the church about the development and also why we need to go health to register." IDI, women's group participant, age 27
Women's group leaders and participants believe that leaders can keep leveraging the group meetings to provide important health information to the peers.
"As we normally have our meeting, you must be going out, telling others about convulsion and high blood pressure so that everybody will know that there is a problem like that in our life." IDI, women's group participant, age 35
Overall, women leaders notice that communities are taking action to support health care seeking among pregnant women.
"Communities see such a thing [maternal death] and they are not happy…That's why they push women, they support women and help them with maternity care, they join together." Woman leader, Intervention community
Residual Challenges in Reaching Women Through Community Platforms
Not all women live permanently in the community. Some live on farm households detached completely from the communities. Reaching women in farm settlements to provide them with health information or to deliver health services directly to them is a challenge given the logistics involved in reaching remote areas.
" Some women feel that in as much as the women's group was influential in disseminating important health information to peers, not all women attend the group meetings, and this may limit spread of the health information. Some express their role as WGM participants to additionally serve as ambassadors for mobilizing other women living in their communities.
"The only thing they should do to improve that woman is to empower that woman so that she will have the strength to call other women and to do something that other women will be interested on this meeting so that's what I want them to do. So that other fellow women like me will join us in this meeting." IDI, women's group participant, age 36
Discussion
This implementation research supports the claim that community women's group platforms in Nigeria can play important roles in educating women about their health as well as creating awareness for seeking maternal health services promptly, similar to other settings 5, 18, 19 . This study's results consistently show that women in the intervention communities are more likely to visit health facilities and access care. It is possible that the increase in women having clinical and relevant laboratory tests is in part due to their increased confidence to both ask questions in addition to actually accessing these services when referred by a care provider 27 . It may also be associated with facility interventions under the broader Ending Eclampsia project. In instances where women in the intervention communities did not have their vital clinical and laboratory tests completed, explanations often indicated system failures. Frequent stock outs of essential commodities are common in most communities, which was beyond the scope of this project [28] [29] . The degree of health care facility functioning in all communities determines whether a woman receives complete care or not.
In addition to improved access to services, women's knowledge and perception of common pregnancy complications, including hypertensive disorders, have improved significantly. Knowledge of dangers signs during pregnancy also differ significantly among the two study groups, with more women in intervention communities exhibiting this knowledge 23, [30] [31] . Although it is conceivable that women in the intervention group may have obtained information from other sources, qualitative evidence suggests that women's group platforms were unique in offering a peer-to-peer model for increased awareness and agency for initiating a decision to seek care, or demanding quality care once at a facility. It also shows that women's groups may have positive influences beyond their constituent members, to others in community, for promoting early antenatal care and recognition of danger signs, and subsequent care for pre-eclampsia and eclampsia in particular.
Community women and stakeholders recognize the contributions of the learning activities by women's groups. Beyond devoting quality time to women members during meetings, women's group leaders are also emotionally committed to their health and sometimes are willing to escort them to health facilities for care. It appears that providing maternal health information through women's group leaders may have a multiplier effect, as predicated in the Health Belief model. For example, mothers-in-law and spouses who participated in women's group activities relayed the information they received to their daughters-in-law or wives at home.
There were several challenges with the implementation of this intervention. We had anticipated expanding the intervention to more women's groups, but there was a lack of funding by both the government and communities to support women's group leaders. We were unable build further women's group platforms beyond those included in this study. Some communities are predominantly agricultural, and it was difficult to reach women who had migrated due to pastoral or harvest needs during implementation.
Some women's groups had numerous participants, which may have affected the quality of group interactions. The aim of these women's groups was health promotion, however, and more women are reached in larger groups. Further research should be conducted to understand implications of larger versus smaller groups on the effects of health promotion messages.
Limitations
This implementation research was for only nine months of a 12 month activity plan, due funding gaps and early cessation of the Ending Eclampsia project. A longer period of implementation could have provided opportunity to learn more about the effects of women's group leaders in increasing uptake of maternal health services. There may be some ancillary effects, as observed from trends in the comparison group, although these may result from broader Ending Eclampsia activities.
Data collection was affected by Joint Health Staff Union industrial actions that led to facility closures for a period of two to three weeks, along with an acute inter-community violent confrontation that led to community exoduses and non-use of health services at affected primary health centers that yielded a low sample size for our exit interviews. Women leaders' log books did not capture the number of times an individual woman attended a women's group meeting, so we were unable to analyze whether there is a dose response.
Finally, given the embedded nature of this study, within the Ending Eclampsia project, other interventions could have contributed to the improved outcomes reported. The implementation of a concurrent primary health care facility-based health education program, whereby a trained health educator communicates essential information to pregnant women waiting for care at facilities, could have contributed to improvements in quality of care. Facility visit rates, particularly for antenatal care, however, were likely influenced by the women's group intervention, given its emphasis on community education in informal settings.
Conclusion
Community engagement in Cross River is an important form of information-sharing and awareness creation targeting populations of reproductive age. Participants and leaders in both intervention and comparison communities emphasized the incorporating health education within men's and women's groups, as well as utilizing town criers to encourage women to register for antenatal care and visit primary health care centers for pregnancy-related complications.
During this study there were improvements in knowledge of pregnancy complications, and increased access to maternal health services. Participation in women's group activities among women in intervention communities was associated with improvements in women's knowledge about maternal health complications.
While symptoms of eclampsia, specifically convulsions, are understood, gaps persist in recognition of the signs and symptoms of hypertension and pre-eclampsia, as well as prevention strategies. Women are willing to participate in the health information sessions provided by women leaders during group meetings and in the churches. Community leaders also support the women leaders to leverage such opportunities.
Recommendations
 Sustain current levels of training and information support to community women's groups to provide community health education;
 Improve training for women's leaders to better disseminate information on the warning signs and symptoms of hypertension and pre-eclampsia, as well as prevention strategies;
 Empower more women to continue health-seeking behaviors through community education on hypertension and pre-eclampsia and eclampsia, to better recognize signs and symptoms of each; and  Empower women to demand for quality antenatal care services, including asking questions about their health and health care.
